A respiratory complex was isolated from plasma membrane of pathogenic Proteus mirabilis strain ATCC 
INTRODUCTION

Proteus mirabilis belongs to family Enterobacteriaceae
and is facultative anaerobic, rod shaped, and gram negative bacterium (14) . It is mainly found in GI tract, soil, infections of bladder, lung, urinary tract and wounds. It infects and persists for a long period of time (26) . It also causes pneumonia, chills, fever, cough and chest pain (4, 12, 27) .
In bacterial cells, the generation of energy in the form of adenosine triphosphate (ATP) is mainly motivated by the activity of respiratory chain enzymes of inner plasma membrane (5) . The respiratory chain of bacteria usually composed of enzyme complexes I to IV, ubiquinone, cytochromes, and ATP synthase (complex V), transfers electrons from NADH and succinate at one end to molecular oxygen at the other (2) . Van Wielink et al. (22) Complex II of the bacterial electron transport chain is of special interest. It functions as a dehydrogenase in the respiratory system and plays an important role in the tricarboxylic acid cycle (TAC) (17) . This membrane associated complex catalyses the oxidation of succinate to fumarate and reduce ubiquinone to ubiquinol, and has been characterized in bacteria and heterophilic eukaryotes (19) . Complex II In present study we report the isolation and purification of complex II found in the plasmic membrane of Proteus mirabilis strain ATCC 29245 and its activity in vitro. 
MATERIALS AND METHODS
Materials
Organism and culture conditions
The gram -ve facultative bacterium Proteus mirabilis strain (ATCC 29245) was used in the present study. 
RESULTS
Growth profile of Proteus mirabilis strain ATCC 29245
Growth profile of Proteus mirabilis showed that maximum growth could be achieved after 12-14 hours of incubation at 37 o C (Fig.1) . Biomass was collected after 12 hours of incubation to ensure maximum activity of complex II. 
Purification of Complex II from Proteus mirabilis strain ATCC 29245
The membrane bound respiratory complex II was solublized with Triton X-100 and purified by ion-exchange chromatography and gel filtration. Purification factors and yields were shown in the 
Spectral properties of Complex II from Proteus mirabilis
ATCC 29245
Absorption spectrum of complex II is shown in the Figure   3 . Figure 3A showed the oxidized spectrum of the membrane proteins and showed a single absorption peak at 411.0 nm.
When the enzyme was reduced with the addition of sodium dithionite it showed peaks at 557, 524. 
Polyacrylamide Gel Electrophoresis
The purified enzyme was subjected to Native PAGE (7) followed by Coomassie brilliant blue and the heme staining. A single band showed that the enzyme was purified to homogeneity (Fig. 4) .
Apparent molecular weights of proteins were estimated by polyacrylamide gel electrophoresis in the presence of SDS by the method of Laemmli (10) . Purified sample of solubilized membrane proteins was loaded upon 12.5% SDS-PAGE along with a standard marker proteins ladder (Fig. 5) . The sample showed prominent protein band in the region of 68.5, 29 and
Assay of Redox activity
The enzymatic properties of the Proteus mirabilis succinate: quinone oxidoreductase was analyzed by using the artificial electron acceptor DCPIP. When succinate was added to the oxidized enzyme under aerobic conditions, the heme b moiety of enzyme was fully reduced in 5 min (Fig.6 ) at 660nm. .
DISCUSSION
Proteus mirabilis is a pathogenic microorganism so the study of its respiratory proteins is important. Growth profile of
Proteus mirabilis was studied in shake flasks, incubated at 37 o C at 250rpm (diameter 2.5cm). The culture was found to grow exponentially between 8-14 hours. Maximum biomass was accumulated after 12 hours as shown in Figure 1 . Decline phase started after 14 hours was due to the exhaustion of nutrients and accumulation of toxic by-products particularly release of H 2 S gas (23) .
Cytochrome b is a component of Complex II and is required for electron transfer from succinate to ubiquinone (8) .
The b-type cytochromes in bacteria function as essential The enzyme is stable in the presence of Triton X-100 and has showed high succinate: quinone oxidoreductase activity. When the enzyme was oxidized with K 2 Cr 2 O 7 , the spectra showed that the Soret absorption peak at 411nm; upon reduction with sodium dithionite, the Soret absorption maxima shifted at 424nm and the -absorption peak appeared at 557nm
while -absorption peak appeared at 525nm as shown in figure   3 . These absorption peaks were attributed to the reduced form of cytochrome b and are very close to the values observed in isolated cytochrome b from other bacteria as given in Table 2 .
The presence of single form of cytochrome b is indicated by the symmetrical -absorption peak at 557nm in reduced form.
This result suggests that in the isolated complex II from
Proteus mirabilis, only one type of cytochrome b is involved in electron transfer. 
